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(57) [Abstract] 

[Purpose] To eliminate axial thrust and lateral revolving scroll inversion, improve efficiency and enable 
stable high-speed rotation. 

[Constitution] The scroll-type fluid machine comprises a support shaft supported rotatably having an axial 
through-hole with a certain amount of eccentricity, a coupling shaft inserted rotatably into the through hole, 
and a pair of revolving scrolls fixed to both ends of the same coupling shaft. 



[Claims] 



[Claim 1] A scroll-type fluid machine, wherein a fluid chamber is formed between a fixed scroll and a 
revolving scroll, the fixed scroll having spiral-shaped laps formed upright on the inside surfaces of both 
end plates and the revolving scroll engaging the fixed scroll with a phase delay, wherein the revolving 
scroll is revolved while preventing rotation, and wherein the scroll-type fluid machine comprises a support 
shaft supported rotatably having an axial through-hole with a certain amount of eccentricity, a coupling 
shaft inserted rotatably into the through hole, and a pair of revolving scrolls fixed to both ends of the same 
coupling shaft. 



[Detailed Description of the Invention] 



[0001] 

[Industrial Field of Application] The present invention relates to a scroll-type fluid machine used in a 
compressor or expander. 

[0002] 

[Prior Art] FIG 3 is a vertical cross-sectional view of a scroll-type compressor of the prior art. A scroll-type 
compressor of the prior art comprises a fixed scroll 11 having spiral-shaped laps formed upright on the 
inside surfaces of both end plates, a revolving scroll 21 , a means 3 (such as an Oldham ring) for stopping 
the rotation of the revolving scroll, a main shaft 5, a motor rotor Ma, a motor stator Mb, and a frame 6. 
These components are housed inside a housing 8. 

[0003] In this scroll-type compressor, low-temperature, low-pressure cooling gas is introduced from an 
intake pipe 82 to the intake portion 15 of the scroll. The cooling gas introduced to the compressing 
elements moves to the center of the scroll as the sealed spaces 24 between the scrolls become gradually 
reduced in size. The discharge valve 17 is opened, and the pressurized cooling gas is discharged from 
the discharge pipe 83 via the discharge hole 13. 

[0004] 

[Problem Solved by the Invention] In a scroll-type compressor of the prior art, the gas pressure inside the 
sealed spaces 24 formed between the revolving scroll 21 and the fixed scroll 11 causes axial thrust that 
distances the revolving scroll from the fixed scroll. Because this thrust is supported by a thrust bearing, 
this leads to greater mechanical loss and inefficiency. Because the point at which the radial gas force acts 
is axially different from the point at which the drive force acts, the revolving scroll inversion generates a 
moment that makes it difficult to achieve high-speed rotation. 
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[0005] The present invention provides a scroll-type fluid machine that reduces mechanical loss so as to 
eliminate the thrust force and also eliminates revolving scroll inversion (inclination), allowing for high- 
efficiency, high-speed rotation. 

[0006] 

[Means of Solving the Problem] In order to solve this problem, the present invention is a scroll-type fluid 
machine, wherein a fluid chamber is formed between a fixed scroll and a revolving scroll, the fixed scroll 
having spiral-shaped laps formed upright on the inside surfaces of both end plates and the revolving 
scroll engaging the fixed scroll with a phase delay, wherein the revolving scroll is revolved while 
preventing rotation, and wherein the scroll-type fluid machine comprises a support shaft supported 
rotatably having an axial through-hole with a certain amount of eccentricity, a coupling shaft inserted 
rotatably into the through hole, and a pair of revolving scrolls fixed to both ends of the same coupling 
shaft. 

[0007] 

[Operation] In the scroll-type fluid machine of the present invention, revolving scrolls are fixed 
symmetrically to both ends of the coupling shaft, canceling out the thrust acting axially on the revolving 
scrolls. If both revolving scrolls are coupled at the same phase, the lateral thrust is balanced by the -both 
scrolls, eliminating the inversion force on the revolving scrolls. 

[0008] 

[Working Examples] FIG 1 is a vertical cross-sectional view of the first working example of the present 
invention. In this figure, Ma denotes the motor rotor, Mb denotes the rotor stator, 101 denotes the support 
shaft shrink-fit or pressure-fit to the motor rotor, 103 denotes a pair of bearings supporting the support 
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shaft 101, 102 denotes a coupling shaft rotatably inserted into an axial through-hole inside the support 
shaft with a certain amount of eccentricity, 21 denotes a pair of revolving scrolls fixed integrally to both 
ends of the same coupling shaft, 3 denotes a rotation stopper for the revolving scrolls, and 11 denotes a 
pair of fixed scrolls engaging the revolving scrolls. The configuration surrounding these scrolls is the 
same as the prior art. 

[0009] Because the pair of revolving scrolls in this working example are fixed symmetrically to the 
coupling shaft, the thrust acting axially on the revolving scrolls is cancelled out, and the thrust bearing 
loss is eliminated. If the revolving scrolls on both ends are coupled on the same phase, the lateral thrust 
is balanced by both scrolls, and the dynamic action point is aligned with the center point of the motor rotor. 
As a result, inversion force is not applied to the revolving scrolls. This increases efficiency and enables 
stable high-speed rotation. 

[0010] FIG 2 is a vertical cross-sectional view of the second working example of the present invention. In 
this figure, 8 denotes the housing, 103 denotes a pair of bearings inside the same housing, 101 denotes 
the support shaft supported rotatably by the same bearings, 102 denotes a coupling shaft rotatably 
inserted into an axial through-hole inside the support shaft with a certain amount of eccentricity, 21 A and 
21 B denote a pair of revolving scrolls fixed integrally to both ends of the same coupling shaft, 11A and 
11B denote a pair of fixed scrolls engaging the revolving scrolls 21 A, 21 B, 3 denotes a rotation stopper 
for the revolving scrolls, 82A and 82B denote intake pipes, and 83A and 83B denote discharge pipes. The 
components on the right side of the figure denoted by A act as an expander while the components on the 
left side denoted by B act as a compressor. 

[0011] In this device, pressurized gas is introduced from the intake pipe 82 of the expander on the right 
side, expands between the scrolls 11 A, 21A and is discharged from the discharge pipe 83A, which 
causes the revolving scroll 21 A to revolve. This is transmitted to the revolving scroll 21 B in the 
compressor on the left side via the rotating shaft 101 and the coupling shaft 102, causing it to revolve. 
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The gas introduced from the intake pipe 82B is compressed between the scrolls 11B, 21 B, and the 
pressurized gas is discharged from the discharge pipe 83B. 

[0012] Because the pair of revolving scrolls in this working example are also fixed symmetrically to the 
coupling shaft, the thrust acting axially on the revolving scrolls is cancelled out, and the thrust bearing 
loss is eliminated. If the revolving scrolls on both ends are coupled on the same phase, the lateral thrust 
is balanced by both scrolls, and the dynamic action point is aligned with the center point of the motor rotor. 
As a result, inversion force is not applied to the revolving scrolls. This increases efficiency and enables 
stable high-speed rotation. 

[0013] 

[Effect of the Invention] Because the present invention is a scroll-type fluid machine comprising a support 
shaft supported rotatably having an axial through-hole with a certain amount of eccentricity, a coupling 
shaft inserted rotatably into the through hole, and a pair of revolving scrolls fixed to both ends of the same 
coupling shaft, it eliminates axial thrust and lateral revolving scroll inversion, improves efficiency and 
enables stable high-speed rotation. 



[Brief Explanation of the Drawings] 

[FIG 1] A vertical cross-sectional view of the first working example of the present invention. 
[FIG 2] A vertical cross-sectional view of the second working example of the present invention. 
[FIG 3] A vertical cross-sectional view of a scroll-type compressor of the prior art. 

[Key to the Drawings] 
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